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Inrroducrion

Localised neuropathic pain com monly arises d ue to damage to

a peripheral nerve; but can also arise from dam age to or hyper

reactivity of nerve plexus, nerve root, o r occas ionally from central

processes'. Th is type of pain can cause significam negati ve impact on

quality of life. Systemic drugs used 10 rrear Neuro pathic pain , such as

anddeprcssams. anrico nvulsanrs and opio id an algesics can also cause

significam side elfec ls such as sedation, d rowsiness and cog nitive

dysfunction that increase d ifficulties for the pati ent ' .

This paper will add ress local trea rmenr options that are effective fo r

locali sed neuropathic pain whilst avoidi ng the long-term syste mic

side effects of medic ations; it sho uld be menti oned th at the re are

well known co mplica tions that co uld arise afier invasive therapies,

but these arc m inim ised in the hands of experienced clinicians and

by using advanced imaging tech niq ues and other precautionary

measures.

Topical rharmacologk al Agenu

A mitriptyline and Gabapenrtn arc well known systemic drugs used in

the ma nagem em of neuropathic pain. HowCVCl, they are also used as

topical agents , appare m ly with some success, pa rticular ly the use of

gabape m in in vulvo dynia. The mechanisms for ropkal rel ief of pain

seem ro differ from their central effect s, and the mechanism ofaction

is unknown. l he uses of many agents are limited ro sym parherically

mediated pain ' and rrearmen r-restsranr pain. as they are nOI freely

available, although there are ongoing st udies lookin g im o the use of

var ious com binatio ns of differen t agem s topically,

Amir riptyline cream has been used in the managemem of posr

rrau manc neuropath ic pain t, but in srud jes when compared with 5%

lidocaine cream' and 3.3% doxepin cream", arn irrip ryline cream was

found to be less efficacious. However, when combi ned with keram ine

cream, topical amitriptyli ne showed promising results in ne uro pathic

pain Slates' and a lso in th e managemen t of refracto ry proctodynia".

The use of the above com bined with Baclofen in a cream form has

bee n show n to be effective in chc morhe rapy- Induced periphe ral

neurop athy", Topical G abapem in has bee n used in {he man agem em

of localised and general ised vulvod ynia'" and anecd otall y has been

tri ed in ot her neuropathic pain stares. Lidoca ine cream s and EM.LA

are also used . especially for mu cous mem branes, but has largely been

replaced by 5% lidoca ine plasters on skin , which is di scussed below.

Keramlne is used as a systemic agent in the manageme nt of

neu ropathic pain , bu t its use as a topical gel has also been explored ".

It has been used in the manage ment oforal mucositis'! and its usc in

com bina tion with amitriptyline cream has bee n di scussed before' ..",

Clonldtne is anothe r agent that has been tried topically" and it

works by blocking the emergi ng pain slgnals at pe riphe ral te rm inals

via alpha -2 ad renoceprors witho ut producing undesirable cent ral

side effects!'. GTN spray was also tried with some success in the

management of pa in ful diabetic neuropathy either as a sole agent o r

in co mbination with an ticonvulsanrs'".

The agent th at is com mo nly used for localised neuro pat hic pains

including painful d iabe tic neuro pathy and post-herpeti c neura lgia

is capsaicin"-", [I is usually used as 3 0 .0 25% or 0.075% cream and

is licen sed foe rhe manage ment of painful diabetic neuro pathy"!",

Comb ination of doxepin and capsaicin crea m was found to produce

faster results in another stud y' ". Some p. mcnts find it di fficulr 10 be
com plian t with {he treat ment due to the bu rn ing nature of the cream

and it need s ro be app lied 3-4 times a day for several weeks before

producing pa in relief. The 8% capsaicin patch, which is a Sing le

applicati on could improve o n thi s and is di scussed in detail below.

5% Lidocaine Plaster

Top ical 5% lidocaine plaste r has been around since late 1999 and

is a rc pical analgesic, which is recommended by some algor ithms

:1\ first line therapy for the rreanncn r of localised , peripheral

neuropath ic pain1',u. Each 10 em x 14 ern plaster co nta ins 700 mg

(5% w/ w) lidocaine in a wh ite hydrogel plaster containing adh esive

material and is applie-dfor a period no 101lger than 12 hours with a

subseque nt plaster-free interval for anot he r 12 hou rsH ; a maximum

of three plasters a rc used at a rtme". The application of the plaster

over the inta ct skin of the affected area is usually well-tol erat ed and

applicati on site side effects like erythem a, rash and pruritus are

mostly self-lim iting' i. Patient s need to be followed up after 2-4 weeks

and if there is no analgesic benefit in th at period , it is un likely to gel

more benefit tha n the bar rier effecl.

The rnechanisrnof action is srill unclear, bur the local an algesic

effecl is by stabilising neu ronal mem bran es, and from animalstudies

it is tho ugh t to down-regulate the sod ium channels present in the

pe ripheral nerve endi ngs , reducing ecto pic nocicepti ve pain signal

transmission". As a long -te rm conse quence , reduction of peripheral

nerve input may co unter act central sensitisatio n. lidocai ne induces

a TRPVI dependent release ofCG RI', which is a key compon ent

of neu rogeni c inflamm ation and lon g-term topical application
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of hdocatne reduces nerve fibre dens lry in the ep i dermis~O\J'; this

deg encmno n may explain the observed loss of pain" . Add ilionally,

the plaster act s as a barrier protecting the skin from mechanical
stimuli, which can n igger pain sensations d ue 10 allodynia and

hyperpathia.

The current licensed indication for 5% lidocaine plaster is for POSt
herpetic neuralgia". Various stud ies evaluating the long-term efficacy,

safety and tolerability of the lidocaine plaster show consistent and

sustained lon g-term pain relief for up to 24 months and longer ' .

The data furth er confirms that in newly diagnosed patients, pain
relief was achieved at 1 week of treatment and subsequent reductions

occurred in the weeks thereafter. 5% lidocaine plasters have also

been successfully used in patients with other [}'pt.'S of neuropathi c

pain states, either as a single agenr' "or in combinatio n". Prom ising

results have also been obtained with the use of5% lidocaine patch
fur the treatm ent of r nild-ro-modcrare carpal tunn el syndrome, the

efficacy being comparable to rhar of the more invasive anaesrheric/

corticosteroid injection otherwise used" . II was found that the

plaster was well rolerared by the patients who also repo n ed a low side

effect profile.

5% lidocaine plasters are also used in treating other pain conditions

includi ng myofascial pain syndrome (M PS), caused by trigger points

in muscle o r muscle fascia. l he existing standard treatment fur this

is infiltration of the trigger points wirh local anaestheti c . 1- ste roids:

however this intervention normally can produ ce some discomfort in

the patients. the application of top ical 5% lidocaine plasters fur the

symprorns of MrS was found to be effixtive and highly acceptable

10 patients with MrS" . The me of5% lidocaine plasters in three
d iflC rent ch ronic pain conditions fur tWO weeks also had a significant

reduction and impact on all pain measures assessed by neuropathic

pain scoring" . It has also been shown that 5% lidocaine plaster

can be used as an additional rhcrapeudc option in ch ronic back

pain" and also showed no statist ically significant difference between

using the 5% lidocaine plaster versus COX-2 inhibi tors in treatin g

osteoarthritis pain " .

In summary, 5% lidocaine plaster is an effective means of treatin g
ongoing pain and allodynla d ue to localised neuropathic pain and

diverse peripheral neuropathies. The sustained efficacy, combined

with us safety and tolerability profile results in a favourable benefit
risk ratio, suggesting its safery for long-term use. However, it is

10 be noted that, being licensed for post-herpetic neuralgia, rhe

predominant use is st ill in neuropathic pain and not for musculo

skeletal paln .

8% Ca psaicin Parch

Capsaicin (8-methy-N-v;lIIi1lyl.6- nonenamidel is the active

component of the chilli pepper and is an agon ist of the transient

receptor potential vanilloid- I receptor (T RPVI) " . Topical capsaicin
creams, 0 .025% and 0.075% , have been used over twenty years in

the managemenl of peripheral neuropathic pains" , bur tend to have

limited analgesic effect, as it needs to be applied up 10 four times

daily for several weeks, which could lead ru red uced compliance rares.

Some patients also com plain ofexperiencing a burning sensation
when using the cream" , The low dose topical capsaicin cream rna)"

reduce neuropathic pain in PH N but in one trial it failed show

efficacy in H IV-aS5OCiatcd distal sensory polyneuroparhy'".

A high concentration capsaicin (8%w/w) parch was approved in

the UK in 20 10 for the rrcarrnem of PHN and other peripheral

neuropathic states other than dubenc neuropathy. Each 14 ern x 20

cm parch , with a rom! of 179 mg of capsaicin (640 mcglcm2l in the
silicone-adhesive mixture, ls designed to deliver a therapeutic dose

of capsaicin d uring a single application of 30-60 minutes. Capsaicin

causes an initial enhanced stimulation ofTRPV1-exprCS5ing
cutaneous noctceprors that may he associated with painful sensations,

followed by 01 reduction in the TRPV1-expressing nociceptors.

leadin g to prolonged analgesia" . Over a period of months, rhere may

be a gradual re-emergence of the neuropath }'d ue 10 nerve fibre re

inncrvat km of the n eared area. The mechanism of action is thought

to be selective and reversible defun ctioning of cutaneous sensory

nerve endings expressing T RPV I . However, large myelinated nerve

fibres are unaffected , thereb y preserving the integrity of prcrective
touch, vibratory and thermal connections". This is important as it

means capsaicin treatm ent can lead to reduction in pain without

clinically relevant changes in protective sensation.

Evidence from several controlled clinical rrials have dcmonsrrarcd

thar applying a single 60 minute high concemranon capsaicin

patch can signific";\Jlrlr reduce neuropathic pain in padems with

PH N' J.< ' . The stud ies also confirmed that it could be effective as

a monorherapy or in conjunction with othe r pain analgesia""' '''' '
and more importantly, the pain relief was mainrntncd for up 10 at

least 12 weeks' .... . The patch showed greater lmprovemenr in mean

pain scores at all assessment nmes"-". A raudomtsed double blind

con trolled study in patient s with PH N fur at lca sr thr ee months

showed that following treatment with the 8% capsaicin patch, pain

scores began declining as early as the end of dar 1 and were on
average n..JIICed by 36% during the firSI week'''·' .

Studies have also shown that the 8% capsaicin patch is effective in

Ht v -assoclared distal sensory polyneuropathr, a painful condition

with limited effective treatmems....'..·... A mulrtcenulc doubl e blind

cont rolled dose-finding study, which evaluated the safety and efficacy

of the 8% patch hut studied with different durations of applicat ion

- 30, 60 or 90 minutes in treating I'HN" . In summary the authors

found thar a single topical app lication of the patch provided pain

reduction for up 10 3 months" . Treatment dura lion of 60 minutes

was found to be the lowest effective dose time and generally well

tolerated, but for the treatment of painful HI V neurop athy of the

feet, it was found that a 30 minutes application gave similar analgesic
effect for a similar duearlon"-",

Side effects of8% capsaicin are predominantly localised, such as

applicarkm site pain, pruritus and papules: these responded to
localised coo ling and analgesics, and lasted only fur a few days4' ... ,. A

transient , but clin ically insignificant rise in blood pressure has also

been noted during the duration of the patch application and was
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self-limit ing" . Exposure ro capsaicin may resuh in nasopharyngilis

and th is can be avoid ed by careful remova l, rollin g the patch inwards

to avo id contact, for safe d isposa l.

In summary, high dose capsaicin patch is generally well rolerared by

parienr s and appears to have some potent ial advan tages over some

of the current first line agems in term of side effixl profile. Poo r

com pliance from padems for capsaicin cream is avoided, as the whole

therapeut ic dose is del ivered during a single supervised application .

Percutan eo us Electrica l Nerve Sti mula tion Th erap y (PE NS)

PEN S therapy is a rype of min imally invasive peripheral nerve

st imulation used in the treatment of chronic peripheral neuropathic

pain. Stnce the advent of the "Gale Co nt rol Theory" of pain ' 1,

elecrrtca l stimulation has been USL-d to provide ana lgesia. Pain due

to noclce ptlve st imuli is carried via C- fibres to the dorsal horn at

laminar I & 2 and then onwards via the spinot hala mic Ifact to

terminate in the sensory co rtex. Transcuta neous Electr ical Nerve

Srim ulanon (T ENS) causes a reduc tio n of pain by stimulating

pe ripheral in hib ito ry fibres. This may nor always beeffective in

some neu ropath ic pain stales, as Ccfibre termination at laminae I

& 2 ceases as a result of peripheral nerve damage and is replaced by

All-fibres at the lamina" . The All-fibres projecting into the lamina

can cause an cxaggerated nocicepti ve response to wha t are no rmally

innocuou s stimuli" and hen ce these patients may nor rolcrare T ENS,

but may be more likely to benefit feom I'ENS therapy. I'ENS USL'S

a frequency -d epend ent electrtcal cur rent (usually 2 Hz and 100 Hz

alternating every 3 sewlids), ro modulate the activ ity of peripheral

nerves and can be used ro stimulate a single per ipheral nerve .... or the

most periph eral branches of a per iphera l nerve as field stimulatio n" .

Theelecrrtcal current is delivered th rou gh a 21gauge disp osable probe

ofvarying length s of 20 mm 10 200 rum inserted pe rcutaneously eo

target the affected area for a period of 25 minutes.

PENS therapy offers patie nts the potential for intermediate relief

and ongoing managemem of chronic periph eral neuropa thi c

pain conditions like scar pain includi ng post-thor acotomy, pOSt

mastectomy and post-hern ia repair pains"', II bas also been used with

success in intractable clus ter headaches" and OCcipital neuralgias " .

PENS gives good analgesic results in patient s with pos t-irradiation

allod ynia and following tr igemi nal field neuro pathy followin g head

and neck cancer surgery and radlorherapy'". These patient s reported

imp roved quality of hfe and co uld make a signifiu nt reduction in

oplo ld analgesia and also systemic neuropathic pain agents'",

PENS therapy is co nt raindica ted in the presen<::e of dema nd type

card iac pacemakers and patient refusal. Ca uno n is to be exercised

in patient s kn own ro have heart disease, epilepsy, on ant icoagulants

and in pregnancy. PENS therap y is best deferred when there is local

or systemic mfecnon or coaguloparhy, Possible adverse events may

inclu de temp orary flare of pain, bleedi ng or haemaroma ar probe

insertio n site, and the possibility of in fection at the probe entry

po int ; rnisplacernenr of the probe may cause tempo rary neuropraxia.

thou gh this is very rare.

PENS can be used as a d iagnostic therapy to ident ifY patients who

are likely to bene fit from a permanentl y fmpla med neurostimula ror

and co uld reduc e the incid ence ofpa tients who fail 10 be nefit fron l a

lengthy, potenti ally t raumatic an d costly proced urecl . Distin guishin g

patients who may stand to benefit from permanently implantable

ncurosrlmula rion devices, from those who may not , and the abilit y

to recognise those who will gain an enhanced qu ality ot llfe thro ugh

ongotng PENS therapy, offers clear clini cal and economic advantages

when consi dered ill con junction with othe r ncuro srlmularion

therapies. It has also been used with success in patients with focal

neu ropat hic pain in pa tients with cancer who requi re frequent MRI

scans which make an implantable ncur osnmularor conrraindica rcd'" ,

PENS offers the option of a mi nimally invasive neu rcmodulation

the rapy that can be ca rried our in a procedure roo m, either as a

diagnostic too l prior to impla ntable stimulato rs or a contin uing

rreaun em opnon for localised neuropath ic pa in states. It is

associate d with a low risk profile and is a cosr-ctlec rlve option whe n

ph arm acological options are either ineffective or when the effi:n ive

dose causes un acceptable side efiects to rhe patient rhar cou ld

significant ly impact on their quality of Hfe. 'Ihe evidence base for

PENS treatment is grow ing, bur are currently limi ted to case series

and case repo rts; there needs 10 be carefully conducted rando mised

controlled clini cal trials (RCTs) to further validate and p rovide hard

evide nce of therapeut ic efficacy.

Radi ofr \"q u\" ncy Ab lation

Radtofrequency techniques have been in use for mo re than 30 years

in the ma nagement of chronic pain cOlld itions' l , partic ularly back"

and neck pain and also neuro pat hic conditions like trigeminal

neura lgia and other refractory neuropathic pain states" . There

is a wealth of clinical experience and success in rhe use ofbor h

oonvenrional (thermal) and pu lsed radtofrequency techniq ues ,

including several large case series, bur there are only a few high

quality randomisc d controlled trials to valida te these result s",

However, it is widely used in clin ical practice in the management of

focal neuropath ic pnin'".

The princip les and procedure of radiofrequcncy have been well

established and both conventional and pulsed lesioning are used in

commo n pra(;tice6' ,(,ll. Conventional radiofreque ncy using a t hermal

lesion at temperatures higher rhan 65 degrees Celsius can produce

significant da mage to neural tissue; pulsed lesioning is don e at

lower temp eratures arou nd 42 degrees Celsius and thu s gives rise to

minimal damage and hence a lower incide nce of compllcadons' ".

Expe rimenta l studies have shown rhar though no gross change is

seen on bot h treatments, electron microscop ic examinat ion has

revealed mi nim al dt srupnon of the myelin envelope of the axon?",

ind icati ng tha t the analgesic effecr of radio frequency technique is

nor ; USI by causing a thermal lesion . Pulsed radiofreq uency defines

an elect romagnetic field in the vicini ty of a lesion, modifying

neuro-cellula r funcdon with min imal cellular dest ructio n". The

mechani sms of the analgesic action by pulsed radio frequcncy by

the enhancement of descend ing nor-adrene rgic and serotonergjc
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sysrems" have also k en described in animal stud ies. There may also

be an ami-nociceptive efft'C1 produced simply due to radtofrequeucy
appli cation '}.

The use of rad tofrequency lesioning for trigeminal neuralgia has been

in practice for nearly foil}' years' '; the technique is well described "

and studies have shown that convent ional radtofrequency is far more

effective in sustain ing analgesia than pul sed leslonlng", Percutaneous

radlofrequency rhizotomy has been effective in id iopathic trigem inal

neu ralgia, symptomat ic facial pain and herp es zoster of the fifth

cranial nerve, but not effecdve in atypical facial paln" . It has been

the recomm ended option for treatin g tr igeminal pain in the elderly.

bur microvascula r decompression remai ns the firsrline cho ice fur

younger partenrs" . The procedure is nOI without complications

and apan from pain and bruising, major complications such as

other cra nial nerve palsies" . subarachnoid haemmorhage" and

rhtnonheoa" have also been reported. Targeting the sphenopalatine

ganglion"' , particularly using ad vanced imaging induding CT

guidance" and virtual reality techn iques" has higher efficacy and

reduced risk of co mplicat ions. Radiofrequ ency neurolysis of the

infra-orbital ner....e has been done when trigeminal ganglion or

posterior roo t ablunon is co ntraind icated" . Pulsed radiofreq uency

has been used in the treatmen t of occipital neural gia with the pain

impro....ing substant ially in more tha n half the number of palie ms"",8'.

Sevcral other neuropathic pain co nditi ons havc been n eared with

radiofrequ ency with good to exceptional results as reponed in case

series, Pulsed radiofrequ elKY of the lateral cutaneous nerve of th e

thigh has been used in successfully treating meralgia pamesrhcrtca " ,

It has also been used with success in managing groin pain and

orch ialgia'" and also refracto ry pudendal neuralgia'"', 'Ihcre are

case repons of effective radlo freq uency lesioning for obruraror

nerve neuropathy" for co nditions such as hip arthritis. Th e effecrs

of producing a radiofrcqucncy lesion ad jacent to the dorsal root

ganglion in parle nrs with thoracic segmental pain has also been

reported . with 67% of patient s reponing pain relief at 8 weeks and

half ehe patients ba....ing relief at 36 w(.'Cks·l, More recently it has

been shown that pu lsed radtofrequency of the dorsal roo t ganglion

is superior to pha rmaco therapy Ot pulsed mdjofrequen cy of the

lnrcr cosral nerves in the rrearmem of chro nic postsurgical thoracic

pain' ". Th ere are also case repo rtS of a-guided dorsal roo t ganglion

thermocoagulatio n for treat ing post herpetic neural gia, whe re

the majority of patients had excellent pain relief and oth ers had a

decrease in syr nproms" . Radiofrequency lesioni ng of the thoracic

paravertebral nerve for refractory neuropathic pain following breast

cancer .lurger}" has also been repo rted",

There are several case reports and case series regard ing the use of

radiofrequ ency ablanon in th e mana gement of lower limb phauror n

pain, includin g pu lsed radiofrequency of the sciatic nerve'", The

patients repor ted impro ved pro sthet ic to lerance and reducti on of

oral analgesic medicarions. The analgesic effect is though t to be due

10 inh ibit ion of evoked synaptic activiIY" . It has also been reponed

rhar there could be increased pain, new pain syndro mes and also

abnormal sweating in the limb srur np'" . Pulsed radiofrequency

has also been used in treating myofasclal n igger points and scar

neurom as with 67% of rhe pati ent s reporting pain relief lasting

between 6 to 12 weeks" , It has also been used in treatin g patients

with chronic neuropathic spinal pain after failed conservative

man agement'?', A 12-yC3r lon g-term retrospective analysis of

using radiofrequency appli cation to areas of pa in in the treat ment

of neuroge nic heel pain has shown a high success rate with few

associated risks and less post-ope rative mor bidity'?'. Radlofrequ ency

ablation has been usedwith success for the mana gem ent of

prolonged moderate to severe heel pain associated with plantar

f.'lSCi itis 'Ol,

Cervico-rho racic or lumbar sympathectomy for neuropathic pa in

and complex regional pain syndrome (C RPS) has poor evide nce

in lite rature due to lack of large well-designed srudfcs''". However,

radlcfrequency lesions of the ste llate ganglion have been used

with success in C RrS Type 2, ischaemic pain, cervtcobrachlalgla
and post-thoracotomy painI'". Pulsed radlcfreq ucncy lumb ar

symparholysis has also been used in the management of C RI'S in

a parienr with spinal injury "" . However, the e....idcnce base for the

use of radiofrequency abla tion fur rhese condit ions has not yet been

valid ated by ran do miscd controlled trials'''' .

Summary

Topical agent s such as 5% Lidocaine plasters, 8% Capsaicin patch

and procedu res [such as PEN S Therapy give the added opnon of

delivering pain relief locally whhoue th e slde-eflccts of systemic drugs

for localised neuropath ic pain. Thou gh radlofrequcncy techniques are

widely used and there is moderate evide nce for face'! joint neurotom y,

more well-designed studies need to be conducted 10 gather more

evidence in its use in orher neuropathic pa in states,
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